Localization of phospho-beta-dystroglycan (pY892) to an intracellular vesicular compartment in cultured cells and skeletal muscle fibers in vivo.
beta-Dystroglycan is a ubiquitously expressed integral membrane protein that undergoes tyrosine phosphorylation in an adhesion-dependent manner. Tyrosine 892 is now thought to be the principal site for recognition by the c-Src tyrosine kinase; however, little is known about the regulation of this phosphorylation event in vivo. Here, we generated a novel monoclonal antibody probe that recognizes only tyrosine 892 phosphorylated beta-dystroglycan (pY892). We show that upon tyrosine phosphorylation, beta-dystroglycan undergoes a profound change in its sub-cellular localization (e.g., from the plasma membrane to an internal membrane compartment). One possibility is that the net negative charge at position 892 causes the redistribution of beta-dystroglycan to this intracellular vesicular location. In support of this notion, mutation of tyrosine 892 to glutamate (Y892E) is sufficient to drive this intracellular localization, while other point mutants (Y892F and Y892A) remain at the plasma membrane. Interestingly, our colocalization studies with endosomal markers (EEA1, transferrin, and transferrin receptor) suggest that these phospho-beta-dystroglycan containing internal vesicles represent a subset of recycling endosomes. At the level of these internal vesicular structures, we find that tyrosine phosphorylated beta-dystroglycan is colocalized with c-Src. In addition, we demonstrate that known ligands for alpha-dystroglycan, namely, agrin and laminin, are able to induce the tyrosine phosphorylation of beta-dystroglycan. Finally, we show that tyrosine phosphorylated beta-dystroglycan is also detectable in skeletal muscle tissue lysates and is localized to an internal vesicular membrane compartment in skeletal muscle fibers in vivo. The generation of a phospho-specific beta-dystroglycan (pY892) mAb probe provides a new powerful tool for dissecting the role of dystroglycan phosphorylation in normal cellular functioning and in the pathogenesis of muscular dystrophies.